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The  ANVIS  Head-Up  Display; 

An  Analysis  of  its  Application  to  Naval  Helicopters 


by 

Lieutenant  Dean  Peters,  USN 
Naval  Air  Warfare  Center,  Aircraft  Division 
Patuxent  River,  MD 


Sxnmnary 

combat  Search  and  Rescue  (CSAR)  helicopter  pilots  routinely 
Utilize  Niaht  Vision  Goggles  to  enhance  visual  capabilities 
duriirnight  operations^  The  Aviator's  Night  Vision  Imagrng 
Svstem  (AWIS)  Head-Up  Display  (HUD),  recently  tested  on  the 
HH-60H  Seahawk,  provides  the  capability  to  display  critical 
fUah?  pJramet4rs  to  the  pilots  via  goggle -mounted  display  units, 
ti;l  miSing  head-down  time  in  the  cockpit  As  more  anymore 
Naval  helicopter  missions  diversify  to  include  CSAR  and  CSAR 
support  devices  which  effectively  enhance  night  mission 
pe?£o™ince  should  be  made  available  to  the  mission  prlot^  This 
paper  describes  the  developmental  testing  results  of 
HUD  svstem  and  critically  analyzes  its  advantages  ar^  limitations 
fS  Sfin  Naval  helicopters.  In  addition,  ANVIS  HUD  symbolo^ 
if eSmiied  from  a  human  factors  perspective  with  recommendations 
for  symbology  d0sign  and  placement. 


n  c  M  zij  V  n.  I  fciOJAL 


.i\i3Anr>  1  w 


Introduction 


Since  the  early  '  =■ /f ^^^efdtsp^ayf up 

been  investigating  the  °  The  Aviator's  Night  Vision 

displays  i“/°’'^^IsV  H2aa-Up  Display  (HOD)  ,  is  a  system  wherein 
Imaging  System  (^p)  Head  up  di  P  y  „hich  fits  over  one 

symbology  is  f  ftIIVIS-6  Night  Vision  Goggles  (NVGs) 

monocular  lens  °?  ®  ^tfme  critical  flight  parameters  in 

to.  provide  the  pilot  with  r^  time  criti  y  aircraft, 

a  hSad-up  fashion.  to  look  off  .  axis  while 

the  ANVIS  HUD  makes  available  the  aoiiiuy 

viewing  the  displayed  symbology. 

The  AVS-7  ANVIS  "an^hctured  by  Elbit^  Ltd  of^Israel^^^ 

was  recently  installed  in  an  1„  the  Combat 

MD,  in  October  1993,  and  was  |val,^^  Warfare  Support  (SWS) 

Search  and  Rescue  (CS^)  -  utilizing  or  currently 

missions.  Ocher  til^tary  platfo^s^utiliz 

evaluating  the  system  '  th  I  CH-53E,  and  CH- 

DSA  UH-60,  M-"3'.S^™;^-tS  AVS^  system,  summarizes  the 
:^linee5ing"?rst  "rJsS^^f  InrexLines  ?he  use  of  ANVIS  HDDs  in 
Naval  helicopters . 

HH-60H  Description 

The  HH-GOH  Seahawk,  manufactured  hy  Sikorsky^ircraft  is 

an  extensively  modified  derivative  of  the^SH  GOF^CT 
helicopter.  Some  of  Phe  ma]0  cabin  mission  equipment 

airframe  include:  removal  ^"'‘installacion  of  the 

to  provide  room  for  cargo  ^  (HIRSS)  and  a  NVG  compatible 

Hover  Infrared, Suppression  Sy  Survivability  Equipment 

cockpit;  reconfiguration  s  ^Sdow  in  the  cabin;  and 

i“tiil“Sraiatfll?trSmLnications  (SATCOM)  radio  system. 

The  HH-GOH  avionics  center  MIL-STD- 

Tactical  Data  System,  whic  ,  nartiallv  configured  "glass 

I553B  data  bus.  The  aircraft  has  |  display  blneath 

cockpit"  in  that  each  pilot  has  several  possible 

tSelttitude  indicators  which  make  available^severa^^^^ 

displays,  control  select ion^and  tuning,  navaid  selection, 

functions  2“®^  as  radio  sale  ^  monitoring  are  accomplished 

rinfcip?tTisp?aruni?s'(cSH.s)  located  on  the  center  console. 

HH-60H  Mission  Description 

The  primary  missions  of  ^he  HH-GOH  are  Combat  Search^and^ 

Rescue  (CSAR)  -d  Special  Warfare  Support^ (SW 

^SloSoserrd^ippoSed^rorfltttude  insertion  and  extraction  of 


special  warfare  bSth'’tS^o°lrwl™?‘*and’'ovMland 

Sfsion  requires  primarily  at  night  using  ^Gs. 

ftfqht"  «nfiS°area°landings,  «hPP^||jil®„*;i5|hrSoveSng' both 

small  deck  aWP'^^rd  land^gs^^an^J^  regimes 

over-water  and  9verland.  ^  and  Proficiency  in  the  us 

significant  Essential  to  safe  accomplishment  of  th 

of  NVGs  is  considered  essential 

mission. 

AVS-7  Description 

th^iSft'or  right  objective  lens  o!  ^  manner,  the  symbology 

llciitter  display  modes  are  nvarlgle^an  by 

a  master  symbology  menu. 

The  SDC  is  the  central  IrSc^vSIaS 

^Svefs  ISd  monitoring  inf l^atrnn^on^the^MIL 

iithTrel^Isf  ^at^o?  SO  Hr  designed  to  minimise  drsplay 

Each  of  the  b«°  \^=h“t?Icrto°thf  o?erheld  Sove^oh 

.  rSo^ ld« .  ^ThJ '  i-^“^iSrien”«hLh  coUimItes  the 

s?:i?Su“frL%Se"S“onto"l  512^X^512  Pixel^^^^^ 

■nr*o“iected  onto  the  NVG  obj  v-nrirr  8  3  mm  per  side  and  is 

dSlgSefWcl  |.=  lie  filld- subtending  24  degrees 

per  side  (34  degree  diagonal  FO  . 

other  components  of  the  system  J:“|^“^®^piC*and  provides 
control  unit  (CCU)  ,  ."*"^=''.!"°™oL''seleot/dimSing  switch,  which  is 

^rniiS^terore^a^ilitU 


■^hf.  was  approximately  25  pounds 
install .  The  total  system  mounted  hardware . 

i??h  a  weight  ol  450  grams  for  the  h 

symbology  Set  Design  Considerations 

was  Shown  ^splaf  d«gf a??ert!;n'a£ayi?o£^^^^^^ 

e£  symbolo^,-;  is  one  te™  h^^to^.f;  on 

pSmenon  whio'h  resu^s^n 

eyiifcology  whif  S^n  p?^=d  to  significantly  improve 

performance  dating  ^aci£ic^m^.^._^  altitude  f  jdesl^e^^^ 

imprtied  pLrtmance,  thL°bertLs  evident,  that  in 

reduced  environmental  =“® J;  ^  „  a  tradeoff  between 

1. 


Figure  1 


-  the  design  hfrartSftS  “wLfrtSirred 

I^TeSfveToi  e^harced  mission  performance: 

a  Each  symbol  in  the  diaPlfY  “agrerdiagonal  Field  =*  View 

available  ,  in  that^nformation 

SipfiXs^ecific  mission  tasks.^/-^t^^^ 

Tnf  f-r^-iSr^whic^ a^e  Sll  necessary  periodic 


items  for 


•  =  blit  are  not  necessarily  normal  scan 

not  incXudad. 

b.  The  Information  P'^®®®“®tljo“|'^£Ugbrparamlters  which 
„„„rate  For  this  reason,  only  rime  with  a  high  degree  of 

“SirbS' sensed  and  displayed  in  real-trm^th^ 

accuracy  «««  ISalSg  signLs  such  as  pitch  and 

rSu'toSfcltioS^did  not  satisfactorily  meet  these  criteri  . 

c.  symbols  thafltsigniS^^'a  syi*ol 

•  svmbology.  Results  of  the  does  not  necessarily 

to  its  own  separate  position  in  example,  stacked  numerical 

^It^erraKf^dllfiSu^^^  TeldTacS  individual  nutter. 

a.  symbology,  while  not  neoessarily^mimiching^no-al^^^^^ 
aircraft  displays,  should  ^  ^  siich  circumstances  is 

^^irafeS  ?STimfShich^ould  be  better  spent  interpreting  other 
bits  of  information. 

The  location  of  the  s^olo^  Srcesfar^“snd'rela?ed 
minimal  eye  scan  is  require  This  characteristic  was 

information  during  mission  ^  planning  stages,  and  , 

cohsidered  desirable  in  tests  High  workload  tasks  which 

glaringly  evident  light  parameters  simultaneously 

lequire  monitoring  ^^YJ^igue  if  the  parameters  were  located  at 
quickly  resulted  in  eye  fj^igue  it  {mdings  have  been 

^fe^^SirS-LSLdnn'fcSloLtor  studios  of  the  Apache  PNVS 
symbology • 

Laboratory  Test  Results 

^approximately  85  hours  =£  ?^„lystS°?h«|ration 

conduc?ld  at  the  Lightrng  Lab  and___the Jrew  ^y^_  3. element 

Lab  at  Patuxent  River.  nested  for  transmissivity  loss, 

combiner  and  the  DU,  The  results  of  the 

magnification  and  linear  in  figure  2  and  are  valid  for 

transmissivity  tests  are  P  combiner,  and  t^® 

both  the  upper  the  reflective  mirror  used  to 

center  element,  which  f^PP^g^obiective  lens.  In  all  cases, 
direct  symbology  ^er^han  92%  of  that  available  with  the 

transmissivity  distortion  and  magnification 

objective  lens  alone.  ,  .o.\ 

effects  were  negligible  (< 

p.a-iTi  and  R^<^olution 

Gain  and  resolution^  ?hroptiStl'system!'®we?f  evaluated  at^^ 
performance  3  OE-6  fL^  (well  below  complete  overca 

luminance  levels  rrom  j.. 


2.0E-3  £L  (above  .  25°fL)*£or^che  resolution  tests 

iLSi/a?ff/tt/tre1ifn  Saf.  .ost  anient  conaitxons. 

.  System  gain  was  jgJ;"^;^|vel^lO°watt*'lamp  source, 

an  integrating,  sphere,  a  low  light  level  ,1,,.  suits 

silicon  detectors  and  a  averaae  loss  in  gam,  of  lOa 

■  are  shovm  in  figure  3  ranae  with  brightness  gain  better 

across  the  ambient  |  lystem  resolution  was  evaluated 

with  the  HUD  above  4.0E-04  fL^  of  target  test  reticles  and 
by  producing  collimated  images  9  ^  luminance  levels. 

SLsuring  subsequent  ^VD  resolution  for  va 
The  results  are  J^!o%  across  the  ambient  operating 

approximate  average  .-oroximately  constant  above  4.0E- 

?anqe,  with  the  data  becoming  dLreased  and  the 

04  fL.  As  expected,  levels  were  increased,  with  the 

resolution  increased  as  ^  below  4.0E-04  fL.  Attaching 

gain  being  resolution  tests  only)  slightly 

the  HUD  and  energizing  it  (f  optics  in  both  regards.  As 

decreased  the  Performance  of  the  opt  ms  ^i  i^tvinance  levels 

shown,  the  decrease  P^  primarily  at  high  luminance 

and  the  decrease  both  being  small.  It  should  be 

levels,  with  the  decrease  ^  ain  without  an 

noted  at  this  point,  that  a  aecre  operationally 

accompanying  decrease  in  small  decreases  seen  during  the 

insignificant,  ^^P^^^^i^yJ°^pSon  Sould,  however,  be  significant 
1-psts.  The  decrease  in  resoiuni  performance.  In  this 

when  using  NVGs  with  the  monocular  with 

=^riia"acS?fs?ifs  ?rTt"the  least,  the  monocular  wrth  the 

sharpest  focus . 


Figure  2 


Figure  3 


Figure 


Field  of  View  and  Symbol  Placement 


Problems  with  teS^s  and  later  confirmed  in 

identified  during  ground  and  fiignt  twelve  pilots  who 

the  laboratory.  Approximate^  set  experienced  clipping  at  one  or 
initially  viewed  the  symbology  ^  ^  the  HUD  with  Omni  II  18  mm 

mSre  of  the  display  co^e-  “hen^usrng^the  even  at 

eye  relief  ANVIS-6  NVGs.  the  symbology  was 

tL  design  eye  „  iccurring  at  20  mm  or  greater.  The 

clipped,  with  severe  5  .  An  analogy  can  be  made 

problem  is  illustrated  neeo  hole  in  a  wall:  the  closer 

To  viewing  an  object  through  a  peep  coaches  the  maximum 

Se  eye  tl  the  hole,  the  hlnlfthf Sore  of  the  object 

obtainable  field  vie  (  ,  seen  through  the  peep  hole,  the 

?Lt  is  visible.  Like  the  obiect  ®®®“  “r  g  be 

superimposed  ®y^°l°3y^“t?®f°g%Sfe5e  closer  to  the  lens.  By 
viewed  more  entirely  was  visible  out  to  29  mm  when 

comparison,  the  entire  .  .c  iqvGs  This  measurement  was 

S;lng  Omni  HI  25  mm  ®y®^®i"^‘  S' and  night  tests.  A  portion 
subsequently  confined  during  9  sockets,  protruding 

of  the  user  ^classes  must  be  made  aware  of 

foreheads,  ^nd  those  who  use  y^g^  system  in 

this  characteristic  of  users  will  not  be  able  to  ad3ust  the 

general.  In  practice,  T  gg  jjue  to  these  facial  features 

NVG  eyepieces  to  18  mm _o  -Liner  configuration.  The  result  can 

and/or  no^al  helmet  fit  an  subsequent  HOD  symbology 

be  a  significant  loss  oi  ruv 

clipping . 


Figure  5 


a.aition  to  aye 

monoculars  are  set  o? users  do  not  have  eyes  which  are 

(IPD).  Because  the  /facfcenterline,  one  of  the 

nprfectly  symmetric  about  the  .  ^  front  of  an  eye, 

SonoSlaL  TlII  not  be  “Jf  Sea  than  the  40  degrees 

figure  6 .  The  ^OV  f «  that  ^  the  eye  selected  for 

available,  and 'if  hhi  likelv  to  occur.  NVGs  ,  v,  1,^ 

-hud  use,  syitibology  adjusted  should 

■  incorporating  monocular  u,iCil  these  are  available,  effort 

Sji^uIfbS  S^e  ?rexlciircenter  the  monocular  being  used  with 

the  HUD. 


Figure  6 

For  the  reasons  noted  in  “|„P^l?om'’thi  IS^e^s 

placement  should  be,  .'J''^^4!lP°rSduLs  the  area  available  for 
?f  the  display,  ^his  effectively  that  will  make 

placing  symbology,  but  if  leant  number  of  users.  With 

that  symbology  !nd  NVGs  which  incorporate 

?Xrdrafly°ad?-tab^e  Sculars,  this  problem  will  be 
alleviated. 

Flight  Tests 

The  MJVIS  HOD  was  rangiS'”£r°”’^'^®^°" 

inflight  tests  under  ej-cast,  0*®moon)  to  clear  night, 

starlight  illumination  levels  (over  ^ 

full  moon  illumination  ^  ^  MVIS-6  attachments, 

mounted  on  SPH-3C  helmets  with  standar^.^^^  tolerances  were 

irndlnS;  terrain 

^SllwiSI  "“eM)  aid  nkp-of-theUarth  (NOE)  flight,  unus 


recoveries;  quick  stop  and  SEAL  team  insertion 
Lneuvers-  overwater  SAR  and  CSAR  operations;  threat  avoidance 

were  assessed  for  optimum  use  during  the  a  "full -up" 

rtrar-pS°feS.;?::^™ir^°fas;an  top^iop^nd 

cfsar''tEflec?Sttefyp?Jy%or“acS  moS  SLTrogrammed  to 

■provide  additional  information  such  as  bearing/distance  to  a 

ifSt-  airsoeed  baro  altitude,  and  attitude  reference  lines. 
“?^?h?s'reg«d!  the  d^lutLr  modes  could  more  accurately  be 
called  alternate  display  modes. 

Tn  General  the  use  of  the  ANVIS  HUD  during  all 
recrimes  either  aided  or  did  not  significantly  change  the  s 

ability  to  perform  mission  tasks.  To  initially  determine  this, 
oL  pilot  Lmpleted  the  tasks  entirely  using  outside  scan, 
Shfle^i  safety  pilot  monitored  the  normal  in-cockpit  gauges. 

During  thrSourse  of  the  evaluation,  several  deficiencres  were 
discovered  and  corrected  through  hardware  ^d  software 

?Sci^=halac?eristics  deemid  eLanling  and  those  deficiencies 
which  are  still  outstanding  and  warrant  technical  consideration. 

F.nhancina  ChaT-acteristics_ 

The  ability  to  receive  correct  critical  flight  information 
in  a  head-up  manner  is,  in  itself,  an  enhancing  characteristic  of 

the  system  Ld  significantly  ®”yed"®^^ 

^n-r-ina  fliaht  maneuvers.  Because  most  of  the  dispiayea 
?nfo?LtIon  wafobtained  from  the  data  bus,  J 

thp  toraue  display,  was  found  to  be  in  error,  and  this  was  easily 
corrected  by  using  proper  signal  conditioning.  All  information 

necessary  for  accomplishment  of  the  assign^  menu^^  Threat^^^ 
available  in  the  selectable  master  symbolo^  menu.  Threat 
location  information  was  evaluated  as  particularly  useful  in 
head-up  displays  for  safely  and  quickly  accomplishing 
avoidance  maneuvers. 

In  addition,  the  ability  to  independently  brighten/dim  the 
disnlaved  symbology  and/or  change  symbology  modes  using  the  fou 
poIitiorswi^S  of  the  collective  was  considered  a  ve^  enhancing 
feature  of  the  system.  This  feature  is  notably  useful  when 
tSSIfoninrfrom  an  inflight  regime  to  a  landing  regime  where  a 
different  svmbology  mode  is  desired.  The  dimming  feature  can 
alsf  irusir^r?f  landing,  or  inflight  as  ambient  light  levels 

change . 


oye^pm  pitch  ladder  and 

curing  ilfe  found'  f  f  arb;hi|d  the  jirc-£t  •  s 

angle -o£-bank^indyator^  ^  ^|“?tSise  Ss  were 

attitude  information  and  precis  .  ^ 

hud  the  initial  verv  distracting 

possible,  however,  tn  attitude  was  a  momentary 

— -  fasS^fanrfoJdSte^ 

;|fe  =°"®^ftLougfthfiirctaff  software  te  optimize 

.  fd^fafaSf  airctaft  |o^^ 

tfddif  fni  Sff  o^  --  if,°i:fsisnftinra-i^^^^^^^ 

modifications  which  were 

testing.  „*.««  involved  the  low 

IfS? S  S?-ai^l"vaf  digaf 

Sinuld  to  j54/''®?n'’gSnefl,*f  ashing  light  |Ources 

display  «tll  Pt^tta  ®  ff  such  as  in 

light  desensitites^the^P^.^.^g  “^S^n  ?o  ?he  lc« 

this  case.  ^  reaction  or  no  gyn^bols  in  the 

result  in  a  one  of  the  "^^st  important  s^ 

warning  box,  whi^.  aignal  to  adeguately  ,mirr^^^^^ 

fifcSt  1-  =f  fhe"ntif  s^-em  modification. 

Should  be  incorporated  i 

Human  Factors  Results 

gystem  OptimiT'-atioil  and  system 

several  techni^es  for  use  of  the  s^o  are  listed  below 

features  were  discovered  during  capabilities 

to  aid  the  operator  in  P  „„.rations,  the  pilot 

During  simulated  search  HUD  to  accomplish 

not  erthr=on?rcls  was  ^le  -^use^t^  ^,_eters  as 

ffac^V-bfe  flyfng  pilot. 

h  For  overland  low  work,  a  minimum  ™ount  ^ 

b.  Toraue,  radalt,  ^v,o  rilsDlav  should  oe 

=‘'S“'^fnffefeiinsISe?ed' optimal^  aisf  aotf  n‘'a:!y  from 
indications  wei  „_..v,ip  for  minimize  disura  ,  nhe  minimal 
hspt  as  fd”/,%Sfs"^  Whef  utilized  with  mo«  bhan^^'^e^^^^ 

environmental  cue  ^  turned  up  ve^  the  expense  of 

display  or  with  the_^e^.  inflation  eb^bhe  . 

af  sSan  items  such  as  descent 


improper  use  of  the  symbology  was  considered  a  hindrance  to  the 
safScSnduct  of  low  altitude  maneuvers. 

c.  When  changing  shoS^te^sed 

levels,  the  P°^^;“j;t%ostiblJ  duetto  the  limited  accessibility 
to  the  maximum  extent  ,pPUi  ^,hile  flying,  and  because  it 

of  the  Converter  Control  “%djLt  a  display  that 

is  difficult  for  the  non-flyi  g  P  ,  switch  was  used 

only  the  other  pilot  '^°“aned  area  landings  to 

extensively  display  mode  (for  minimum  symbology)  and 

folio^eLfvSrSfm^Mp^ay  as  the  aircraft  neared  the 
ground  or  other  obstacles . 

precise  positioning . 

e.  During  shipboard  ulder 

optimized  by.setting  the  nose^atti^^d^^^  on  the  display.  In  this 

mannif  ^P?lpe?  UTlf  the  RNVIS  HDD  can  greatly  improve 
s^u^ional'^awareness  during  at-sea  operations. 

f.  The  sideslip  indicator  clutter^the^center  of  the 

"wings  level’  “salient  out-of -trim  indicator,  and 

th&e"onsiL?ld“of Sse  during  all  flight  regimes  and  with 
all  display  modes. 


PhaciP.  IT  Upgrade 

During  the  “hrse  of  |™^“®^^°J.pg®I®provemJnrirthe^nJxf 

s:  .»..»•  *sr:S‘™S2* 

!ir2*.)22*isss^.".2s  ™;.sn?ss;« ... *. 

figure  7. 

a.  Stacked  numerical  displays  do  *’^For''this 

individual  "‘'®P„^‘'fi®"tidJa^an?airspeeds  in  the  upper 

^r?SrcoSL*ro;?"Se  sIpJrafel  possibly  as  shown  in  figure  7. 

b.  A  minimal  eye  scan  is  “SraSe^erf  mus?  be 

during  high  “lurLnfo™er^pproach  to  hover, 

monitored.  For  instance,  au  g  ^r-anned*  aroundspeed,  radar 
the  following  parameters  .  n  velo(i:ity,  drift,  torque,  and 

^^tch^StiSfFofml'reSon,  the  torque  and  groundspeed 
indications  should  be  moved  lower  on  the  display. 
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significant  loss^in^infoSLti  horizon  level,  with  no 
isplayed  instead  of  both  enaine  torque  should  be 

«SS;n;:s  “ 

it  was  disoovered*ttet\ha  "ith  the  ANVIS 

J|f^ilitror?S2®tapfo?®becluse"oie?^"*^®^'^^^ 

include  a“w?-a5is  dl|pf^r®^eloSlK®-®!!-®*'°“^'^  *«  upgraded  to 
the  aircraft’s  hover  disnlav  indication  patterned  after- 

overwater  in  a  com^L^e^^f  ^rad-uMa:S^on.  ho*ho"r 

test  pilots  and^sevSal^Une%iloS^^h  system,  trained 

variP^  ^3®?  performance  as  the  key^discr^' •  general,  sh^ld 

emong  individuals  and  ts  If °Pi^ion 
preset  notions  and  difficult  to 


Figure  7 


Conclusions 


The  ANVIS  HUD  is  an  excellent  system  for  facilitation  of  the 
Combat  SAR  and  Special  Warfare  Support  missions,  in  that,  when 
used  properly,  it  improves  situational  awareness  in  nearly  all 
flight  regimes,  particularly  those  in  the  low  altitude 
environment.  It  also  decreases  workload  and  improves  crew 
coordination  by. allowing  the  pilot  not  at  the  controls  tp  scan 
the  horizon  for -downed  aircrew  and  hostile  threats  or  obstacles, 
while  maintaining  a  backup  scan  of  critical  flight  parameters. 

The  ANVIS  HUD  cannot,  and  should  not  be  used  to,  facilitate 
decreased  altitudes  or  increased  airspeeds  during  low  level,  TERF 
or  NOE  flight.  It  does  not  increase  the  pilot/ANVIS  system  s 
ability  to  see  at  night  and  in  general,  tends  to  slightly  deg^d 
optical  performance  of  the  NVGs.  When  used  improperly,  the  ANVIS 
HUD  may  detract  the  user  from  pertinent  environmental  cueing.  In 
this  regard,  proper  utilization  of  display  modes  and  dimming 
techniques  are  crucial  to  safe  operation  of  the  system. 

Finally/  as  more  and  more  Naval  helicopter  missions  ^ 
diversify  to  include  CSAR  and  SWS,  utilization  of  Night  Vision 
Devices  will  be  crucial  to  safe  task  accomplishment.  Despite  its 
limitations,  the  ANVIS  HUD  significantly  enhances  mission 
performance  in  this  regard,  and  as  such,  should  be  made  available 

to  mission  pilots. 
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